Fall-off of the electric field in 2D and 3D
Assuming a point charge in an infinite perfectly symmetric region
where the integral is over the bounded closed surface S containing the net charge q.
In 2D, dA is replaced with dr (as a circle can be defined but not a sphere) and S is now the perimeter of the closed curve enclosing the charge Q. For the simple case of a charge at the center of a circle we
Therefore in 3D the field will fall off as the square of the distance whereas in 2D the field will fall off with the distance.
